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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the

. purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained Merein, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a) The information was developed for general guidance only and is
subject to change at any time;

(b) The information was developed under unigue GSFC laboratory conditions
which may differ substantially from outside conditions;

(c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratery conditions;

(4) The information should not be construed as a representation of
product performance by either GSFC or the manufacturer;

(e) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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cc: R. Shelley/303
A. Sharma/3"~
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A radiation evaluation was performed on the MD82C59AB7011
(82C59) Programmable Priority Interrupt Controller to
determine the total dose tolerance of these parts. A brief
summary of the test results is provided below. For detailed
information, refer to Tables I through IV and Figure 1.

The total dose testing was performed on four samples, using
a cobalt-60 gamma-ray source. One part was used as a
control sample. The total dose radiation steps were 2.5, 5,
10, 15, 20 and 30 krads (the term rad as used here means
rad(Si)). The dose rate was between 0.07 and 0.5
krads/hour, depending on the total dose level (see Table II
for radiation schedule). The parts were kept under bias
during irradiation and annealing treatments (see Figure 1
for bias configuration). After the 20-krad exposure, the
parts were annealed at +25°C for 168 hours and 288 hours
(cumulative). After these annealing steps, the parts were
irradiated to a total accumulated dose of 30 krads.

Finally, the parts were annealed for 168 hours at +100°C.
After each radiation exposure and annealing treatment, the
parts were electrically tested at +25°C according to the
test conditions and the specification limits listed in Table
III. These tests included two functional tests at 1.36 MHz
and three functional tests at 1 MHz.

All five parts passed the initial electrical tests. All
four irradiated parts passed all electrical tests up to the
10 krad exposure. After the 10-krad irradiation, all parts
exceeded the maximum specification limit of 10uA for ICCSBH
and ICCSBL, with readings between 46uA and 72uA. These
values decreased after the 15 krad exposure to between 31luA
and 39uA. After the 20-krad irradiation, the values for
ICCSBH and ICCSBL ranged between 37uA and 46uA.



After 168 hours of annealing at 25°C, one part recovered to
within the maximum specification limits for ICCSBH and
ICCSBL and the other two parts had readings of 20uA. On
continued annealing to 288 hours (cumulative), two parts
recovered to within the maximum specification limits for
ICCSBH and ICCSBL and the other parts had readings of 19uA.
On further irradiation to 30 krads, all four parts exceeded
the maximum specification limits, with readings of 45uA.
After annealing for 168 hours at +100°C, all parts passed
all electrical tests. No rebound effeuts were observed
after annealing at 100°C.

All parts passed all functional tests throughout all
irradiation and annealing steps.

Table IV gives the mean and standard deviation values for
each parameter after differ U irradiation exposures and
annealing steps.

Any further details about this evaluation can be obtained
upon request. If you have any questions, please call me at
(301) 731-8954.
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TABLE

Generic Part Number:

TOMS/C4
Part Number:

Control Number:
Charge Number?
Manufacturer:
Lot Date Code:
Qu :. =ity Tested:

Serial Number of
Radiation Samples:

Serial Number of
Control Sample:

Part Function:

Part Technology:
Package Style:

Test Engineer:

I.

Part Information

82C59

MD82C59AB7011

5822

C24005

Harris Corporation
8902

5

223, 224, 225, 227

222

Programmable Priority Interrupt
Controller

CMOS
28-pin DIP

A. Karygiannis



TABLE II. Radiation Schedule for 82C59

EVENTS DATE
1) INITIAL (PRE-IRRADIATION)

ELECTRICAL MEASUREMENT 09/04/92
2) 2.5- KRAD IRRADIATION (0.11 krads/hour) 09/15/92
POST-2.5-KRAD ELECTRICAL MEASUREMENT 09/16/92
3) 5-KRAD IRRADIATION (0.13 krads/hour) 09/16/92
POST-5~KRAD ELECTRICAL MEASUREMENT 09/17/92
4) 10-KRAD IRRADIATION (0.25 krads/hour) 09/17/92
POST-10-KRAD ELECTRICAL MEASUREMENT 09/18/92
5) 15-KRAD IRRADIATION (0.07 krads/hour) 09/15, 42
POST-15-KRAD ELECTRICAL MEASUREMENT ' 09/21/92
6) 20-KRAD IRRADIATION (0.26 krads/hour) 09/21/92
POST-20-KRAD ELECTRICAL MEASUREMENT 09/22/92
7) 168 HOURS ANNEALING AT +25°C 09/22/92
POST-168-HOUR ELECTRICAL MEASUREMENTS 10/01/92
8) 288 HOURS (CUMULATIVE) ANNEALING AT +25°C 10/02/92
POST-120-HOUR ELECTRICAL MEASUREMENTS 10/06/92
8) 30-KRAD IRRADIATION (0.5 krads/hour) 10/06/92
POST-30-KRAD ELECTRICAL MEASUREMENT o 10/07/92
9) 168 HOURS ANNEALING AT +100°C 10/07/92
POST-168~HOUR ELECTRICAL MEASUREMENT 10/15/92

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT +25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.



ITS AT +25C,-55C,+125C

VOL<0.4V , VOH>3.0V
“LIMITS AT #25C,-55C,+125C

N b=t )

it )
anJIda s

) TESTS PERFURMED

Electrical Characteristics of 82C59
¢o
RE
RE
RE
REW

5V FREQ =1.00MHz

-iil 8 = 8 0 @
> il NN

2

Table III.

>l & NN

VVVUAAAAAAA ]
NSO 00DDDD
" e e D s O0O00OI
WD e D v=e=vc |
+++++++...+++ ]
VVVVVVVVVVVI

SANAN NN NG

R s
VVVAAUUAAAQ
| O~000DODD0D
I ow 0 o8 eV o »
I NMPO00~Ne-—00
++++H+ 101+
AAAANAAAAAAAN

v v

2 Z
NRHAANWVY 4 HAOAWV
ZHhkrEr—-n N OO
HHDDDZEZHEDIVO
A i OODHHMHOMOM> >

oL g
HEDED>>>>D >>1
1 NODWVINANDION . nDL

I

1]

)
I Ne=™NNNDDNDND |
IR 1
rasansEnuNyunl
Relelted o ol ol od o ol 1
| L LNHANDIDZZ Y
| OOC DO |
H DI A>T
1
t
22> > |
AR AN AN S
s ® g9 ® ¢ v 0o}
NN NN NN |

1]

n

u xX of p =
1] - [ e]
._.6 - _.nl—s
=
:
=

P |
o
N
TXITLE JINNOU
(el Te B o R fo oo Y6 36 I |

S0 D gt bt et e bt e e
1

e e s s v o p s e} .

I 2EPEIEIEILICILIEIIENL
) =l=lelolol=l=lo=]a]e]
= 1) IR NI N NS
HiIl+4+++++++++4
=u
I=<<<<<<<<<<<
n .

I
«<it, IIIIIIIII”
- ,

e

TL1 1 PO TEIE REIETEIEIEIE 2ERE

Ol DOODODDODO0
[a']
'
A

1]

]

1

i

!

!

o

RN R
@i 1
1

)

1

1

)

i

'

1

NN NI NN
[T XTI S T IO O T I |
Wi
SN AAAAAAAAAN
"

on

2

+ 1

]
T:VVVAAAAAAAA
Qi TEXEXEZDZDDDDD

HOOOO=DOrrrr-v=
VNI OOIOF DN+ ++ +
[ LK ol ad K o 1+
4+ +
M.=<<<<<<<<<<<
[>T v
Pk

i l"lll’ll’l
< il
-1
L:VVVAAA e «C el <L <L
WHETXETZODZDDOHIDD
AN ONDIDIDeDIDD e o=

Hooroitont 11|
Wil e = <=1
Nl ] ]

SDHAAAAAAAAAAA
an v

on.

ni.

an -

<y 7/

)

[TV 1]

—H . :
s - e e T
FH td [.o ). o)
<N 1. IL3nn

KNTTILELIINNOO]
<N ADIHH=--1O0DVOL
0.l 2> 5> b i - ]

. !

LIMITS AT +25C,-55C,+125C

n

" : .
T - .
tnnununnunnuy - WV ssss
NZTZZZZZZNZNZZZZ
" OODOQOONONOOOO
il s s oo o003 00 s e
HOoO0OOOWNIN N -0000
H00O0ONONONO—0O0
fi M Ne= O e O N NN
“" <<<<<<<<<<<<<<
[}

n

(1}

[}

1]

AL S N N S L N S Y

nn
SSVNSSSSSSSSSS
| Z2Z00ZT2LZZZZZZZ
1 OO s 10000000000
s oD @ s g v v 2 0
ODe=D00DO000NO0
AAAAANANANANAAAAN

I
§
"
1
1]
1}
1]
na DDD (%]
ANAP-LZZ
. 111 ZOMUZZ
ddIaHAAALWAD
_TTTT>. 1 TLAAAALL
| ZT2z)aqg ) 1§ L hn
b b vt d bt B e b e DI (I D N T oL
I SN NNHZZZaxVOLL
QOO0 e
[-4-4.4.4

" >>
3] wnn

o0
AN

PINS

1] (K] : '
NH>>H1 VVVVVVVVVV ]
Z 1 nindT nnnaninnnnann |
O o oI 0 s v v s 8 v a5
Hlre>>reereereee |
—anunnnnwsnitrant
(SR N - N N-%.9.%.5.9. 0. 9.9 .5. 4.
ODOUNITELEXELLIXIETEELT)
ZHOLOLLLLLLLLLOLLI
DU S>> >2D> |}
(8 N T S N N O S N L L N N LY |

([l ad )V IVl od ol nd et and ul ol i |

LU F O T T (I LT T L (0 I |
] CCCCCCCCCCCCCC-

VVVVVVVVVVVVVV-
NN OOVOVOIOO0VO0O0OVONO0OVOo !
41l o » 8 5 8 & 8 8 9 0¥ & s}
> 1 NN NI N NIANINNN |

]
g = e b
[L IS K6 JEX L6 K I S U K g% JU AR £ o
—-1-OI|-I-|--
_

| ODODDODDODDODD0O:!

) vvvvvvvvvvvvv
N DHNVITN NN N NN TN
| oo « #» 0 s 58 8 » 8 35 0

I 4454444“““4“4

VIL

‘n)V U-*

_

) 1.1-1-1.11:11.1!11'111
L EO O N T O I U I I I O )
I T INSN I AT
1 >> JETOJIL JT>D>D>>
1 0202 I UWBIDDD
| dd EX T LI IL >
[ s 4o ApXole 42 Jo s . £ JO 18 ]
(Badod ol ol ol ol ol od od oot ol ol ol ol

PARAHtT&R veC

0

]

]

I HNINVLIVNYY VN VNNV
NZZLZZZZNZINVNZIZZX
HOODOOOOZOZO000
| s ee s a9 8D uidD s s s
I OO0OONIN s cOO000
OV O0O0ONONONO~—00
= e N e O O NN MY
VVVVVVVVVYVVVVYV

\
I’IIIIIIIIIIII

]

I

1}

)

!

|

i

I (72 X%

1 NUVZZ VNIV NVIN NV
| ZZODOZZI22T2Z2 22
1 OO ¢ »DOOMODOD IO
I o 8D n» ¢ v 8 02 v o 0
I ODe=e=—=ODMDDDINDOD
“> AAAAAANANANAALA
U
1

LIMITS AT +25C,=55C,+125C

11l 20U bl ]
AAAAAI)\/)F.:.UO A
N === Al ] FAAAATL
ZNZZ222 1 Qcter] 1 )
Tl el lalal: 4ot ol ot v B K% Mo I8
Al NSNS NHHZ2Z 2 N00
QOO ~e
(-4 '

U
[Tel¥s]
S &1
(S &)

t

[ -

. = P %"}

. o
S:VV+.VVVVVVVVVV.
Z i nn T unaAannAnanniran
OH o 833 a9 s 00 v 005}
HMlrre > > reecreree |
iRt
Hitapoanaponoosaol
Ol CEXELTLLTELITEET ]
ZIHhLVLOLLLLOLLLOLOLOLIE
DU S>> >>>>22>2>2>>> |
(5 ) N N e A YN NN N
LR o adt I ol ol ol ol el Xl sk ol |
B T T T [ T T T O T TR IO L T
HOQOOVLOLVLVOVLIVDLVLOIL

1

b= e i b e |
TR OVO0OO0O0VONCONNUGONI
+4il @« " ®» &« ¢« 8 8 v s » a8 )
S NN o NI
E ]
1 s> >2>>>1
ANNFrIFIrrrLrrrrrer el
+4if @« » o » . s ®» a p e s v e g
>HOODDDIDDDDIDIDIDIDI
}
-0 B 3 b 33 & N |
I ninAannnnniIn AN AN
W ¢ % a s o s 09 9588 0 s
([ Y a Y a W a X a Y AV aXarararaYa¥atakl

. A
N AN NN NN NN YN YN

| Jon Roo Ton Jou o U JUS | E; un
I X T T I JL ]
HXAEY X IAYE XL LA
([ et S T ey e T ol

PARAMETER VvCC




Table III. Electrical Characteristics of 82C59 - cont.

LUAD v
USEU |1 AC PARAMETRIC TEST LOAD CONDITIONS
K
QUT=~===-- i TEST CONDETION Vi R1 R2 SWT1
/ SWT1 =SS TRES==S=TE RITIX =S=TIS=S== :=====
Tz C=¢ VCC 1.%K 1.8K CLDSED
GN
conm&nrszsxceprrons
(1) THESE PARAMETERS WERE TESTED DURING FUNCTIONAL # 1 AND 43 AS GO/NOGD :
C7 =TXAHRL, tRHAX,tRLRH, tAHWL , tWHAX , tWLW
tDVNH,tHHDX,tJLJH:tCVIAL'tRHRthHHHL & tCHCL
() VIL & VIH ..<E TESTED DURING VOL & VOH TESTS AS GO/NOGD.
(5) DUE TO S$S-50 (ATE) LIMITATIONS, ALL PROPAGATION DELAYS AND TRI-STATE
MEASUREMENTS WERE MADE WITH A CAPACITIVE LDAD (CL) OF APPROXIMATELY
SUpF to 60pF (STRAY CAPACITANCE OF THE TABLE).
___C4) CJL} ADDED PEREE NTAGE DEET&_LIMIIé og 10-07-91.
HAROWARE REQUIREMENTS | TEST TEMPERATURES
DEVICE CONFIGURATION : 28-PI 25 DEG. Co |X
$-5U LOAD BJARD # 12 : CLOSE OIP SNITCH FOR DUT ~55 DEGe Ca |X
PIN 14 C GND ). 125 DEG. Ca |X
-PKOGRAMMER : JUAN RAFAEL LANDER ‘ JATE : 05-15-89
UPDATE : 10~-07-91 {JL2
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Figure 1. Radiation Bias Circuit for 82C59
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